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ABSTRACT 

The United states Training and Employment Service 
General Aptitude Test Battery (GATB), first published in 1947, has 
been included in a continuing program of research to validate the 
tests against success in many different occupations. The GATB 
consists of 12 tests which measure nine aptitudes: General Learning 
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form 
Perception; Clerical Perception; Hotor Coordination; Finger 
Dexterity; and Manual Dexterity. The aptitude scores are standard 
scores with 100 as the average for the general working population, 
and a standard deviation of 20. Occupational norms are established in 
terms of minimum qualifying scores for each of the significant 
aptitude measures which, when combined, predict job performance. 
Cutting scores are set only for those aptitudes which aid in 
predicting the performance of the job duties of the experimental 
sample. The GATB norms described are appropriate only for jobs with 
content similar to that shown in the job description presented in 
this report. A description of the validation sample is also included. 
(RC) 
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nr.ifter, CIvM (nroff»ss. u kin.) noc.'^^i 
Drafter, Of^ol n,-:! cal (netrr>l, pro'^uct tr»n) '^T'^.'^Pl 
Dra^'tor, 'lechantcat (nro^oss. ?:?n.) oo-».'»«>i 
Draftor, Structural (profess, f'' k\n,) f^'>«:.'><»: 

This roprvrt '^*>scrf^?5 th** resoorch '.;htch rosttlto'^' !n the '^evotop- 
■nent of thf» fnllovln" Sf>f»clf?c Aptltu'''* T(»5t Pattery fnr uso In 
sf^lccttnf* tncx'^orlonce'^ or untral n«>'* !n'M v! '^tial s fr»r tr?»lnlnr ar» 
^r.'^^^ters : 

/^nt ? ttj''er. Pttttlnr Scores 

0 - Oonor.Tl Loarnlnir AhfHty 

M - "t,n<*rtcnl Aotltti'^f* 1^0 

r. - :'»patlal Aptltn^^e 

- Clerical Porception '^n 

Sanple : 

Vilh^ntlon sanple: 32C Ctvll, Oeolop:! cal , f*echanU:al an;' Struc- 
tural Oraftors C?'^^ -lalrjs an^ 7.n fpnales) fror. the ''or^-h. South 
an-* './est. A total 1!^? '.."*re nlnorlty ;:roup nor-»Ser*j (fi*^ Blac'.s, 
■^f^ Spanish Surnane-^, 'Orientals an'< H An«r!can fn'tans) an-' 
were nonninorfty jT'*oun r-i^nHerfi, 

Crosr,-val i '^at ion sa-riote: ^'ech.'n ? ftal an'* Structural Prafters 

(3h -lales an-< 1 ''enale) *'roni the Vorth, A total of f \/ere nl - 
nortty rroup nenhers Placfcs, ! Oriental an* Spanish '*^tIr^ar1e^) 
an'"' 1^ v/ere nonnlnorlty j^rouo inonhers. 

Crf tor! on ; 

Supervisory ratinrs. Criterion (*nta v/ere collected* ^urlnjr the 
pcrio'* l^^l^'^ through ^or the validation sanple an'^ durlm 

l^T^ for the cross-vaM Hat i on sanplc. 

IkJSijiQJ ... 

Concurrent (test an^ criterion Hata were collected at aporoxi- 

nately the sane tine). 
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roncurront 7al j tvt 
Vril i '^Tt ton Sanol e: 

Phi coofflclont for total sanple « .37 (P/2 < .'^OOB) 

Pf:f cocfffctont for Black subsc^-^iple « .52 (f*/2 <.rt25) 

Phi coefflclont for Soanfsh Surna"ief* subsannle « .U8 <P/2 < .^^OS) 

Phi coe^ffcient for Orlontal suSsanple = .13 (P/2 < .25) 

Phf r.oef^lclont for non-^fnorlty suhsaf^iple « .3H (P/2 < .0005) 

Ph! co(»ff!cfent for nale suhsanple « .37 (P/2 < .noOB) 

Ph? co<*fficlont ^'or fer»ale siibsanple « .7*^ C^/? < .IH) 

Cross-val i :iat Ion Sa-nple: 

Phf coefficlont *or total sanple « .F3 (P/2 < .onj) 



Efffictlvoo ftss of Battery for •jotal Valff^atlon Sanple; 
For the total vaU Nation sanplo^ nn!^ of the nontest-selected 
in'M visual r. In this stu<^y '/ere In the ht/nh criterion group; If 
thfty ha'^ boon test-selecteH, 77'; woun have been In the hl^l. 
criterion -^roup. 3^": of thf» nontest-sel ecterf In'llvMuals were In 
tho low crItf»rIon F.rotir); If they Ubc* been tPst-selectd 23'?; 'vould 
have be<?n In the lov/ criterion group. The effectiveness of the 
battory Is shov/n In Table 1. 

TABLE 1 

Effectiveness of Battery for Total ValMatton Sample 

withotit Tosts wfth Tests 

HIr.h Criterion 77^ 
Group 

Low Cri terlon "^W^, 23^ 

{*onnnrison of 'Mnorlty an^^ Monnlnorltv Croups for the Validation 

f!o -<i <^forent I a1 validities for this battery were foiinH, The dif- 
ferences betv/e«»n the phi coefficients for nilnorlty and nonnilnorlty 
Kroups (above) are not statistically significant (CP. Black-non- 
nlnorlty Spanish Surnaned-nonnI nor I ty « 0^ Oriental- 

non"iInority = -1,10), 
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The battery ts fair to minority group members since the proportion 
of Blacks^ Spanish Surnamed and Orientals who met the cutting 
scores approximated the proportion who were In the high criterion 
group. 601 of the Blacks met the cutting scores and 60% were In 
the high criterion group; 701 of the Spanish Surnamed met the cut- 
ting scores and 63$ were In the high criterion group; and 87% of 
the Orientals met the cutting scores and 77% were In the high cri- 
terion group. 

The battery Is fair co females since the proportion of females who 
met the cutting scores approximated the proportion who were In the 
high criterion group. 73% met the cutting scores and 67% were In 
the high criterion group. 

JOB ANALYSIS 

A job analysis was performed by observation of the w»'>rkers' per- 
formance on the job and In consultation with the workers' super- 
visors for each occupation Included In the research. A comparison 
of these job analys.ls schedules Indicated that the critical job 
duties for each of the f^ur occupations were similar enough to per- 
mit combination of the workers In these occupations. 

On the basis of the job analyses^ the job descriptions shown In 
Appendix k were prepared. These job descriptions were used to 
<1> select an experimental sample of workers who were performing 
the job duties; (2) choose an appropriate criterion or measure of 
job performance; (3) determine which aptitudes are critical^ Im- 
portant or irrelevant to job performance (see Tables 2 and 6 >; and 
in) provide Information on the applicability of the test battery 
resulting from this research. 



TABLE 2 



Qualitative Analysis 



6 - 



Aptitude 
General Learning Ability 



N - Numerical Aptitude 
S - Spatial Aptitude 
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Rationale 

Required In determining &c<.-1e to be 
used by analysis of specifications 
and data and organizing an ! arrang- 
ing data Into logical sequence for 
drafting. 

Required In determining scale to be 
used through analysis of data. 

Required to draw and plot detailed 
graphic representations to scale In 
conformity with specifications/ com- 
puted dimensions and spatial rela- 
tionships. 
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For*Ti Percjptlon 



Require^ to differentiate minor 
variances In shading. 



Q - Clerical Perception 



rtequlreri to observe fine detail In 
checking work to perceive errors. 



EXPE!^ I MENTAL TEST BATTEf^Y 



All 12 tests of the CATB^ B-1002B, were administered durtnc the 
period front 1«)6B to 1975 to the validation sample and during 1073 
to the cross-validation sample. 



The Immediate supervisor rated each worker. The ratings were 
obtained by means of personal visits of State test development 
analysts who explained the rating procedure to the supervisors. 
Tv/o ratings were obtained from each supervisor with an Interval 
of t\/o weeks between the ratings. Since sample members* test 
scores are confidential, supervisors had no knowledge of 
the test scores of the workers. 

Val Idatlon Sample ! 

A descriptive rating scale was used. The scale (see Appendix 3) 
consists of ten Items. Nine of these Items cover different aspects 
of job performance. The tenth Item Is a global Item on the nrafter*s 
"all-around" ability. Each Item has five alternative responses 
corresponding to different degrees of job proficiency. For the 
purpose of scoring the I terns, weights of 1 to 5 were assigned to 
the responses. The total score on the rating scale Is the sum of 
the \/elfihts for the ten Items. The possible range Is 10-50. 

A revlev/ of the job descriptions Indicated that the subjects 
covered by the rating scale were directly related to Important 
aspects of job performance. 

A - Amount of v/ork: Satisfactory production must be achieved In 
order to maintain desirable progression of work projects. 

B - Accuracy of v/ork: Plans and drawings must be accurate In 
order to be acceptable. 

C - Quality of work: Workmanship must be high quality In order to 
produce plans and drawings which are readily used and durable. 

D - Amount of knowledge: Drafter must have sufficient knowledge 
to oroduce satisfactory plans and drawings. 
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E - Facility for work: Drafter must be able to Integrate broad 
nnd specific knowlertse of principles In order to produce 
satisfactory work, 

F - Knowtedse of mathenatlcs: Drafter must have specific knowledge 
of mathematics In order to produce acceptable plans and draw- 
ings. 

G - Analysis of source datas Drafter must determine validity of 
source data and separate them Into compor s for drafting. 

H - .ludgnent: Drafter must analyze problems and make sound Judg- 
nents without constant supervision. 

Checking of finished work: Drafter must verify completed 
plans and drawings for completeness and accuracy without check- 
ing by supervisor. 

J - "All-around" ability: Drafter's value to employer Involves a 
combination of the aspects of Job performance listed above. 

A reliability coefficient of was obtained between the j^^tlal 
raflncs and the re-ratlngs. Indicating a significant relationship. 
Therofore^ the final criterion score consists of the combined scores 
of the two ratings. The possible range for the final criterion Is 
20-100. The actual range Is 27-0'i. The mean Is 65.2 and the stan- 
dard deviation Is 15.3. The relationship between the criterion and 
age^ education and job experience Is shown In Table 5. 

TABLE 3 

Validation Sample 

Means^ Standard Deviations (SD) and Pearson 
Product -Moment Correlations with the Criterion (r) for 
Age, Education and Experience 

Total Sample 

Age (years) 5i».3 9.7 .006 

Education (years) 13.5 l.H -.0*0 

Total Experience lOS*k 85.0 ,16l*» 
(months) 

♦♦Significant at the .01 level 
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About one thl/d of the workers are considered to be marginal workers. 
Therefore, the criterion distribution was dichotomized so as to 
Include as close as possible to one third of the sample In the low 
criterion group and the remainder In the high criterion group. The 
criterion cutting score was set at 39 which places 5£»!| In the low 
criterion group and SB% In the high criterion group. 

cross-validation Sampliit 

A descriptive rating scale was used. The scale (see Appendix 3) 
consists of six performance Items. Five of these Items cover 
different aspects of job performance. The sixth Item Is a global 
Item on the Drafter's "all-around" ability. Each Item has fWe 
alternative responses corresponding to different degrees of job 
proficiency. For the purpose of scoring the Items* weights of 
1 to 5 were assigned to the responses. The total score on the 
rating scale Is the sum of the weights for the six Items. The 
possible range Is 6-50. 

A review of the job descriptions Indicated that the subjects 
covered by the rating scale were directly related to Important 
aspects of job performance. 

A - Amount of work: Satisfactory production must be achieved 
In order to maintain desirable progression of work projects. 

B - Quality of work: Workmanship must be high quality In order 
to produce plans and drawings which are readily used as well 
as durable. 

C - Accuracy of work: Plans and drawings must be accurate In 
order to be acceptable. 

0 - Amount of knowledge: Drafter must have specific mathematical 
and design knov/ledge In order to produce satisfactory plans 
and drawings. 

E - Variety of job duties: Drafter should be able to handle a 
large variety of tasks without specific Instruction. 

F - "All-around" ability: Drafter's value to employer Involves 
a combination of the aspects of job performance listed above. 
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A re1lahn!ty coefftctent of .ftO was obtatnert betvyeen the ?nlt!a1 
ratings and the re-rattnRS, tnrtlcattns a significant relationship. 
The ^Inal criterion score consists of the conbtned scores of the 
two ratings. The possible ranffe Is 12-fiO. The nean score on the 
final criterion was 5*^.8 with a standard deviation of R.f^. 

The relationship between the criterion and ase^ education and job 
experience Is shown In Table h» 



TABLE U 

Cross-validation Sample 

Means^ Standard Oi»vlatlons (SD) and Pearson 
Product -Moment Correlations with the Criterion (r) for 

Education and Experience 

»ean i£l jt 

Ajte (years) 2f>.7 10. U .037 

Education (years) 15.5 l,U -.2R5 
Experience (months 62.1 70.2 .ft22 
on current job) 

About one-third of the workers are considered to be marfslnal 
workers. Therefore the criterion distribution was dichotomized 
so as to Include as close as possible to one-third of the 
sample In the low criterion group and the remainder In the high 
criterion group. The criterion cutting score was set at 58 which 
places "Sk^ In the low criterion group and 66t In the high cri- 
terion group. 

SAMPLE 



The validation sample consisted of 526 Civil, Geological, Mechan- 
ical and Structural Drafters (2*16 males and 50 females) employed 
at various companies In the North, South and West (see Appendix 
2), A total of 105 were minority group members (kd Blacks, 50 
Spanish Surnamed, 50 Orientals and 5 American Indians) and 221 
were nonmlnortty group members* The means and standard deviations 
for age, education and experience of the sample members are shown 
In Table I* State Civil Service tests were used for selection of 
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some sample menhers. All workers had been enployed at least one 
month fn a job whose duties are similar to those found In the job 
descriptions In Appendix k* 

Crpsa-val nation SaDOle? . ^ . , . 

The cross-validation sample consisted of 55 Mechanical and Struc- 
tural Drafters (."ik males and 1 female) employed at various com- 
panli»s In the North (see Appendix 2). A total of 16 were minority 
group members (12 Blacks^ 1 Oriental and 3 Spanish Surnamed) and 19 
were nonnlnorlty Rroup members. The means and standard deviations 
for age* education and experience of sample members are shown 
In Table U. AU v/orkers had been employed at least four months In a 
job whose duties are similar to those found In the job descriptions 
In Appendix k. 



STATISTICAL RESULTS 
TABLE 5 

Statistical Results for Total Validation Sample 



N»526 













£ 


c 




General Learning Abl 1 Ity 


11U.6 




.li66** 


V 


mm 


Verbal Aptitude 


lOfi.8 


13.5 


.33S*» 


N 




Numerical Aptitude 


109. » 


U.8 


.l|16»» 


s 




Spatial Aptitude 


11<».9 


Ik.^ 


.539*^ 


p 




Form Perception 


118.8 


19.3 


.237»* 


Q 




Clerical Perception 


117.6 


15*1 




K 


m 


Motor. Coordination 


107.9 


17.5 


Aik* 


F 




Finger Dexterity 


9ti.9 


18.2 




M 




Manual Dexterity 


103. <l 


19.5 


.135* 



<»$tgnlf leant at the .05 level 
**Slgnlf leant at the .01 level 
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Val I datlon Sample 
Sunmary ot Qualitative and Quantitative Data for Total Sample 



Apt I tudes 



Type of Evidence 


G 


V 


N 


s 


p 


0 


K F M 


"Critical" on Basis 
of Job Analysts 


"Important" on Basis 
of Job Analysts 


X 




X 


X 


X 


X 




"Irrelevant" on Basis 
of Job Analysts 


Relatively High 
Mean 








X 


X 


X 




Relatively Low Standard 
Deviation 


X 


X 


X 


X 








Significant Correlation 
with Criterion 


X 


X 


X 


X 


X 


X 


X X 


Aptitudes Considered for 
Inclffslon In the Battery 


G 


V 


N 


s 


p 


Q 


K M 



The Information In Table 6 Indicates that the following aptitudes 
should be considered for Inclusion In the battery: S, P, 

Q^ K and M. The objective Is to develop a battery of 2, 3 or U 
aptitudes with cutting scores set at five point Intervals at the 
point (a) where about the same percent will meet the cutting scores 
as the percent placed In the high criterion group and (b) which 
will maximize the relationship between the battery and the cri- 
terion. The cutting scores are set at approximately one standard 
deviation below the mean aptitude scores of the sample^ with 
deviations above or below these points to achieve the objectives 
Indicated above. 

The following battery was developed: 



AfftltudM gutting Scores 

6 • General learning Ability 85 
N » Numerical Aptitude 100 
S •> Spatial Aptitude IOC 
Q *• Clerical Perception 90 
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VALIDITY OF BATTERY 
TABLE 7 

Validity of Battery for Total Validation Sample 

Below Meeting 

Cut tins Scores Cutsins Scores Total 

High Criterion 55 180 215 

Group 

Low Criterion 57 Sk 111 

Group 

Total 92 25t» 526 

Phi coefficient ■ .57 
Significance level • P/2 < .0005 

TABLE 7a 

Validity of Battery for Black Validation Subsample 

Below Meeting 
Cuttfnfi Scores Quttlns Scores Total 

High Criterion 6 18 2k 

Group 

Low Criterion 10 6 16 

Group 

Total 16 2k t^O 

Phi coefficient « .32 (Yates* corrected) 
Significance level • P/2 < .025 

TABLE 7b 

Validity of Battery for Spanish Surnamed Validation Subsample 

Below Meeting 
Cutting Scores Cutting Scores Total 

High Criterion 2 17 19 

Group 

Low Criterion 7 h II 

Group 

Total 9 21 30 

Phi coefficient » .i»8 (Yates' corrected) 
Significance level - P/2 < .005 
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TABLE 7c 

Validity of Battery for Oriental Validation ^uh^^mple 

Below Meeting 
Cutting Scores C.ultlng Scpres IQlUI 

High Criterion 2 21 25 

Group 

Low Criterion 2 5 7 

Oroup 

Total k 26 50 

Phi coefficient « .15 (Yates* corrected) 
Significance level « P/2 < .25 

TABLE 7d 

Validity of Battery for Nonmlnorlty Validation Subsample 

Below Meeting 

Cutting $cpres Cutting gcpr^s Tot^al 

High Criterion 2k 121 IkS 
Group 

Low Criterion 57 5P 76 
Group 

Total f>l IGO 221 

Phi coefficient ■ ,5k 
Significance level « P/2 < .0005 



TABLE 7e 

Validity of Battery for Male Validation Subsample 

Below Meeting 
Cutting Scores Cutting Scorgg Tgtal 

High Criterion 52 i65 195 

Group 

Low Criterion 52 k^i 101 

Group 

Tt>tal Bk 212 2<»6 

Phi coefficient « .57 
Significance level » P/2 < .0005 
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TABLE 7f 

Validity of Battery for Female VaUdatlon Subsampte 

Below Meetfns 
Cutting Scores Cwtting SCfffes T.Qta! 

High Criterion 3 17 20 

Group 

Low Criterion 5 5 10 

Group 

Total 8 22 30 

Phi coefficient " .29 (Yates* corrected) 
Significance level ■ P/2 < .10 

TABLE 8 

Validity of Battery for Cross-validation Sample 

Below Meeting 

Putt log Scores Cutting Scores Total 

High Criterion 5 18 23 

Group 

Low Criterion 10 2 12 

Group 

Total 15 20 35 

Phi coefficient - .53 (Yates* corrected) 
Significance level « P/2 < .005 



OCCUPATIONAL APTITUDE PATTERN 

This occupation was Incorporated Into 0AP-3U In Section II of the 
1970 edition of the Manual for the USES General Aptitude Test 
Ba^t^ rv with a double asterisk (**) because the battery did not 
contain the same aptitudes as Included In 0AP-3U but a significant 
phi coefficient was obtained between the criterion and the 0AP-3t» 
cutting scores of N-90, S-<15 and P-90. A phi coefficient of .50 
(P/2 < .0005) was obtained for the validation sample and a phi 
coefficient of ,kl (P/2 < .01) was obtained for the cross-valida- 
tion sample. 

APPLICABILITY OF BATTERY 

The aptitude test battery may be used In the selection of Inex- 
perienced applicants for the jobs described In Appendix t>. 
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Validation Sample 



Iptiva Statistics for Blacky Spanish Surnamed, Oriental and 

Norentnorlty Subgroups 



Black 



Spanish Surnamed 



Aptitude 0 
Aptitude V 
Aptitude N 
Aptitude S 
Aptitude P 
Aptitude Q 
Aptitude K 
Aptitude F 
Aptitude M 
Iter ton 
Ase 

Education 

Experience 

(total) 



100.5 
93.0 
99.6 
U3.8 
X15.li 
109.7 
IOS.6 
97.5 

m.5 

60.7 
25.2 
15.6 
56.5 



12.6 
11.7 
11.7 
Ik. 2 
17.5 
U.8 
15.5 
19.1 
Ik.Z 
15.6 
5.6 
1.5 



71- 120 
7^-115 
75-127 
7tj-l57 
82-155 
87-155 
80-158 
57-152 

72- 15t» 
28-98 
18-t>5 
11-16 

l-2t>0 



112.0 

m.9 

106.9 
118.9 
118.9 
1X5.7 
110.1 
95.9 
106. 9 
65.5 
55.9 
X5.5 
X50.5 



X2.X 
10.2 
11.2 
12.6 
16.1 
15.0 
15.2 
15.7 
15. ^ 
13.1 
8.1 
1.5 
72.2 



8«»-137 
8U-151 
80-125 
9II-1U5 
8X-lt>8 
95-159 
72-132 

62- 119 

63- 150 
t»0-85 
21-55 
10-16 
17-500 



Oriental 
(N»30> 



Nonmlnorl ty 
(N-221) 



ytnriMMm sn Aaosft Mfisa SSL Bftiuft 



Aptitude 6 
Aptitude V 
Aptitude K 
Aptitude S 
Aptitude P 
Aptitude Q 
Aptitude K 
Aptitude F 
Aptitude N 
Criterion 
Age 

Education 

Experience 

(total) 



117.1 
107. ^ 
118.0 
120.9 
128.6 
123.7 
120.5 
100.(» 
109.5 
69.5 
3(1.8 
15.9 
9S.9 



1U.9 
11.7 
16.8 
16.1 
18.5 
15.0 
19.0 
15.2 
18.6 
Id. 5 
6.9 
1.2 
65.5 



81-lt>7 
80-157 
86-155 
8r>-156 
86-171 
96-165 

78- 155 
75-151 

79- 155 
58-96 
23-50 
11-16 
U-216 



117.5 
109.6 
111.0 
120.7 
118.5 
118.5 
100.2 
93.(1 
102.6 
65.8 
55.8 
15.5 
120.5 



15.2 
12.8 

111.5 

ik.n 

19.8 

ik.n 

17.9 
18.8 
20.6 
15.7 
10. 0 
l.d 
86.0 



85-156 
70-1^9 
78-ltj8 
88-165 
67-170 
87-179 
29-151 
«|1-1W 
U5-167 
27-99 
19-65 
10-18 
6-468 
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Desert pttve Statfsttcs for Male and Female Subgroups 



Male 
(N-29B) 



Female 
(N-50) 



Varlab^^ 


Mg^n 






Mean 




Ranffe 


Aptitude G 




lt».5 


71-156 


lli>.7 


13.0 


88-152 


Aptitude V 


X06.S 


m.k 


70-1U9 


110.7 


13.8 


86-ll»9 


Aptitude N 


110.0 


U.8 


75-155 


107.1 


Ik. 3 


80-liil 


Aptitude S 


120.2 


15.2 


7«»-163 


117.2 


10.7 


91-1^0 


Aptitude P 


119.3 


19. B 


67-171 


113.7 


15.0 


70-150 


Aptitude 0 


117.3 


Hi. 7 


87-167 


121.0 


17.9 


87-179 


Aptitude K 


107.7 


17.0 


55-155 


109.5 


21.8 


29-151 


Aptitude F 




18.2 


M-151 


95.5 


18. t> 


t»2-127 


Aptitude M 


10f».l 


19.7 


t»3-167 


lQ2.k 


17.1 


56-131 


Cr i terlon 


65.5 


15.3 


27-99 


61.9 


n.2 


32-93 


Age 


33.9 


9.6 


18-63 


38.0 


9.6 


20-55 


Education 


13.5 


I.** 


10-18 


13.8 


1.3 


12-16 


Experience 


107.6 


83.8 


1-^68 


115.6 


73.9 


18-312 


(total) 
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BEST Gopx mmu 



Validation Sample 

Geographic Otstrtbutton of Sample* 

Black Spanish Oriental Total 
Subsample Subsample Subsample Sample 

North 17 X 1 35 

South X7 0 0 56 

West ^21 2S1 

Total «iO 50 50 326 

COMPANIES CONTRIBUTING SAMPLES 

Validation Sample 

North: 

Consulting Engineers Associates, Inc, Detroit, Michigan 

GIffels Associates, Detroit, Michigan 

Rosson/ Neumann Associates, Southfteld, Michigan 

RossettI Associates, Detroit, Michigan 

Sidney Shorter & Associates, Detroit, Michigan 

Smith, Hlnchman & Grylls Associates, Inc., Detroit, Michigan 

Bell Telephone Laboratories, Whippany, New Jersey 

New Jersey Depaitment of Transportation, Trenton, New Jersey 

Alabama Dry Docks and Shipbuilding Co., Mobile, Alabama 
Mobile Pulley & Machine V/orks, Mobile, Alabama 
Palmer and Baker Engineers, Mobile, Alabama 
U.S. Army Corps of Engineers, Mobile, Alabama 
Atlanta Gas Light Company, Atlanta, Georgia 
City of Atlanta Planning Department, Atlanta, Georgia 
City of Atlanta Uater Department, Atlanta, Georgia 
Georgia Department of Transportation, Atlanta, Georgia 

A. C. Martin and Associates, Los Angeles, California 

Alderman and Swift Consulting Engineers, South Pasadena, California 

Atlantic Richfield Company, Long Beach, California 

Amerada Petroleum Corporation, Los Angeles, California 

Bechtel Corporation, Vernon, California 

Ben Schmld Structural Engineer^ Pasadena, California 

Brandow and Johnson Associates, Los Angeles, California 

California State Division of Water Resources, Los Angeles, California 

City of Signal Hlll^ Signal Hill, California 

Daniel, Mann, Johnson & Mendenhal I Engineers, Los Angeles, California 

Engineering Service Corporation, Los Angeles, California 

Fluor Corporation, Ltd., Los Angeles, California 

Humble Oil and Refining Company, Los Angeles, California 

John A. Martin, Structural Engineer, Los Angeles, California 

ERIC ib 
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Johnson h Ntelson Consulting Engineers^ Los Anfjeles, Callfornta 
Klng-Bentoff-Stelnnan-KInK Consulting Engineers, Sherman Oaks, 

Cal Ifornta ^ ^ ^ « % f ^ 

Long Beach Departrrent of Oil Properties, Long Beach, California 
Los 'Angeles City Department of Public Works, Bridge Dlvslon, 

Los Angeles, California 
Los Angele? City Department of Water and Power, Los Angeles, 

Cal ifornia , »r » 

Marathon Oil Company, Los Angeles, California 
Mclntyre anH Qulros, Inc., Monterey Park, California 
Metropolitan Water District of Southern California, Los Angeles, 

CaUfornla 

Mobil on Corporation, Los Angeles, California ^ , 

Montgomery Construction Engineers, Inc., Pasadena, California 

Quinton Engineering, Los Angeles, California 

Ralph M. Parsons Company, Los Angeles, California 

Shell Oil Company, Los Angeles, California 

Signal on and Gas Company, Los Angeles, California 

Southern Pacific Company, Los Angeles, California . 

Standard Oil Company, Western Operations, La Habia, California 

Suburban Water Systems, Vallnda, California 

Texaco, Incorporated, Los Angeles, California 

Thums Long Beach Company, Long Beach, California 

Union on Company of California, Los Angeles, California 

United Concrete Pipe Corporation, Baldwin Park, California 

Wheeler and Gray Consulting Engineers, Los Angeles, California 

Nevada State Highway Department, Carson City, Nevada 

Cross-validation Sample 

Automatic Electric Company, Northlake, Illinois 
Consolidated Edison Company, New York^ New York 
General Dynamics, Electric Boat Division, Groton, Connecticut 
Seelye^ Stephenson, Value & Knecht, Mew Rochelle, New York 



ERLC 
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BEST COPY AVAILABLE 



SCORE 



RATING SCALE FOR 



D. 0. T. Title and Code 



Dlreetipnst Pleaso read the sheet "Suggestions to Baters" and then /ill in the 
items listed below* In making your ratings^ only one box should be 
checked for each question* 



Name of worker 



(Last) 



(First) 



Tittitial) 



How long haw you supervised this worker and how fatailiar are you with his job 
perfoznanoe? 



Itoder one aenth* 
/ / One to two months* 

Three to five months* 
/ / Six months or more* 



£37 See him at work all the time, 

/ 7 See hia at work several times a day. 

/ / See him at work several times a w»ek« 

/ / Seldom see him in work situation* 



Rated by. 



(Signature) 



(Title) 



(Date) 



20 



BEST copy AVAIUBLE 

A* How Mteb w»rk ean l» Aceo^liilk? (ToSinb of ft^mtfttt'***^ produot**) 

£^ 1. Ca^bl* of low work otitpttt* Cun ptrfom oiOy at ft Uw ttet ffttlAfMoiy 
rftto* 

£7 2* Cftp^^ «ork otitpttt. Cm porfom mt ft MtUflMtOfx ntft. 

3, captbU of food work outjiat, porfom ftt ft IMlrilj DMt imtft* 
£37 4* CftpibXo of hifli i«opk output. C«& porfom ftt ft iftiy flMt fftt** 

5* CftpobXo of ostreaiay hUh work oistpat. Cm porfom ftt Idtfmt^ nt*. 



8* How ftoeurftto it ho in hlo work? (Tho eorrtetnioo with idiiot woHk it pwfiomid* 
Proodon froBi orroro.) 

£37 ^* «^ orroro* Ifork noodo ooootoat ohookiag* 

£y 2, Kikfto froq^Ollt orroro. tfork noodo aoro ebookiaf thoa lo Aooirtbli* 

fy 3* Hftkoo orroro oocftoionallj* Viark soodo onljr mtmX obookiat* 

£y 4. HiUcoo fow orroro. Work ooMohi aoodo eliooklaf • 

£7 5* Ktro2^ mkoo on orror. Mnrk ftlaoot aovor nocdo diookiag* 

C* How cood it tho q^uOitj of his work? (Mtttiro of workwildp. muty to do hitfi-ptdo 
work Which aooto qiBftlity stftodftrdo.) 

r7x» BirfoflBftDCo io itottftXa^ ftocopftoMOp hwt only woto wAMOmm •taadftido* 

£27 2* l^rf omineo io ftoeoptoblOy but uouftUx not raporior in ^ttAity* 

£y 3. PtrfonMueo io xatmllj ouporior ia qittftUtj. 

£27 4. Birf omiaoo U ftlaott of tho hinhoot «aiUtar, 

/f7 5* Birforaoneo io otttotandiag ^ aooto mslanft otftadavdo* 

0. Bow mah dooo ho know ftboat hio work? (tttforotoadiag of tho f Undia o nt i t i that hata 
to do dlrtetSy or indiroctly with hio IsmdUto ftad rolatod J«ba*} 

X. Hto tory liaitod kaoididio of Mnrttawiflo. Dooa not tam onoagH ta da hia 
_^ work adoqiiifttoly. ^ - _^ 

£J 2. Itoo aaitod kooidodco of fMiaraitftlo. tewo oaoagli to •fit hf»« 

£7 3* itoo fiir kaoidodgo of fnadaanitalo. Bmwo onoaifr to do adoqpita aovk* 

£7 4* ^ tfi^ kaoMlodto of fttnAtatntalo* tono ooaagli to da good imlu 

FR?r£I7 ^* ^ oxeoXXoat kaowlftdst of fundaaratftXa. Ootatftadiag ia imek* 

^ 21 
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H«r nieh ApUtvdt or rftelllt/ do«s h« have for thi» leind of norie? (nktuml 
•doptnoao or kokok for porfonsdng work oaoUj and nm*) 

£17 1* Hm groat diffleiiltjr doing bU work. Not sulttd to this kind of iiork, 

/Z7 2* Usuallj hao oom difflouXtj doing hit work* Not too woU ottitad to thio 
kind of work 

£17 3. Oooo hU work without too mob dlffleuXtgr, Fairly woXl Mltod to this 
^ kind oiT nork* 

£17 Oitt*!!/ dooo hl» work without difficulty, MiU suited to this kind of work. 
£17 ^* ^« ^ Mric with great sast. BkesjytlonaUy woU suitsd to this kind of work. 



P. Hew eooploto Is his undorstanding of aathstaatles assoelatsd with his work?' (AhiUty 
to oaks noesssarj eoaq^tatlAns roqulrod to perform his work.) 

£7 1. Pair understandiing. Ablo to deal with tho Uss difficult aathtaaties Involvwt 
in his work. 

£7 2* Satlsfactoiy understanding. Ablo to deal with taost of the ■athenatics 
Involved in his work. 

/Z7 3* Very good understanding. Able to deal with all but tho aost difficult 
aatheaatles Involved In his work. 

£7 ^* ficoellent understanding. Able to deal with seas of the Mst difficult 
■athtnatlcs Involved in his work. 

£7 5* ^^iperior understanding. Able to deal with all of the aatbMtlos lavolTed 
In his work. 



G. How aeeuratsly and well does he analyse sooroe data? (Ability to MBtaUy ssosMts 
Inf omtlott contained in source daU Into Its ecs^ciisBt elemants for 



1. Kas great difficulty In analysing and dlstingaishlng ccwponsnt iliasuts, 
£7 2. l&rasUy has som difficulty in a na l ys ing and distinguishing empoauA tliswiits, 
£7 3* Aaaljves and dt s tlngni s bss compoBsnt eleaents without too aieh dlfricuXty. 
£7 4* Aaalysss snd dlstlagulsbes cooponent elearats with ease. 
£7 Analyses and distinguishes c ow p o n s nt a l eai nt s with the greatest of ssss. 
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Hoir aneh judffwnt does h* mrelM? (AblUty to «aa3^ a prcblMiy cnwp •M«iitUIt» 
and aftkt 4 d«6i»ioii to rtfteh a soand eoaeltteloa*) 

£7 ^* Caa*t meh a dacitlen* A3mMt navtr la ablt to flfOF* out idiat to do» 
NMda holp oa oyan alnor probXtma* 

£7 2. HMna qttiok, orraUe doelalona. Oft«?i haa diftiottlty and sotda te&p en aU 
but alaqpla prObXoya* 

2^7 3* SvontuaUj ooMt to rl^t ooiu»Xuaxon. DtaOa idth Mst probXtaa ttet avt ast 

too CMlpXOX. 

£17 ^* O'toa Mkoa liiHit doalaioaf at tha ri^ tlM, Ntada halp mOj m ocqpliK 
prObXtaa* 

£7 ^» AXwaya Mkoa rUht doeltiooa at tha rifHt tte. Raro3iy aatda tatlp, avaa oo 
coK^ax oroblasa* 

Kew MoU doaa ho ebaek hia flnlsM work? (AbUitj to parooi^ orrora da tad 
to aaka oorroot raTialona* 

£7 ^* NUaoa aajor orrora. Vtork noodt oonttant ohtekinc by fapondaor. 

£7 2. Hm diffleulty looating orrofa. M»rk naoda aovo ohMkiiif ttaaii ia dMMbla 
by auporvlaor* 

jr7 3> Miaooa aoM orrora. Iferk nooda obIj ttonaX ohMki&s ^ aaporflaor, 

£7 4* Cbaoka nork koUL* SoXdoa naoda ootokiflt by luporvlaor. 

£17 5* Xa fory obaorvant. Vbrk aXmt nmr aooda ohtoldAf by aopovfiaor* 

Cooaidardni aXX tlio flMtora juat fatod» and thtao fbotora^ boir aw ap t a b l o iM 

hia workTC^AlXHUPOitad abiXlty to do hia worET^ 

£7 MrforsMMo f cMiwhat infarior. ftofor not to te?o tbia workor* 
£37 2, ForfonMMo «qSj goaaraXS/ aooopitabXo* Hialtaiit to bato tbla wtov. 
£17 3* Birfoiwoo ia aooopUbXo. SatUfiod to bafo tbia imriwr* 
£74. FOrfoTMaoo uaoaXSor MooXIoBt. f&oaaod to baipo tbia mOm. 
dJ 5* BivfoflMaoo ia otttatandii«* Sbrtio«Xir37 doaivo to bafo tbia wotbor. 
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APPENOtX 5 • 21 • 

DtlGCfllPTt VE RATrNG SCALE FOR CROSS-VAL IDATI Of! SAMPLE 



SCORE ^ 

RATING SCALE FOR 



0.0T. Tittt imt Co^ 



Directiont: Fleue read the *1^gKitioRi to Rttert*' and then ftlt in the items which foUow. In miking your 
ratingi« only one box ihould he diecked for etch question. 

SUGGESTIONS TO RATERS 

We are sikiM you to rate the |ob [^rfonnanee of the people who work foryoii. Iltese ratints witt aeive at 
a'Vfltfdstick tgainit which we can compare the tm scores in this study. The ratbigs must |^ a true pictuie 
of each worker or this study wiU have very tittle vriue. You Aouhi try to give the most acoirate rttinp 
potsibte for each worker. 

These ratinp are strictly confidential and won't affect your workers in any way. Neitfter the ratfauDS nor 
test scores of any workers wiU be tfiown to anybody in your conmany. we are inmested only ta^Sestii^ 
the testt.** Ratix^ are needed only for those workers who are in tlte test study. 

Workers who have not ompleted their training period, or who have not been on the Job or under your 
supenition Iom enough for you to know how virett tl^ can perform tfiis woric tftoutd not be rated* 
Rease inform the VM technician about thto if you are asked to rate any such woAert. 

Complete the test questkm on{y if the worker ia no kmger on the job. 

In making ratings^ don't let general impressions or some outstanding trait affect your Judgment. Try to 
fo^ your persons! feeUi^ dKmt the worker. Rate on^ on ttie work performed, mie aie some mote 
points i^tidi might help you: 

1. Please read alt directkms and the rating scale ttioroughly before rating. 

2. For each queitton compare your woricers with "Wotkers*in<fleneral** in this Job. Thtitt «a« conmsre your 
workers with other woriters on this Job that you have known. This is very importasst In smw plants 
where there are only a few workers. We want dte ratings to be based -on die same standard in sll the planta. 

3. A suggested medtod is to rate all workers on one questton at a time. The questtona adt about difftrent 
abitltiesof the wotkera. A worker may be good in one abSity andi pow in another: fwexim^^avery 
flow wortter may be accurate. So rate aU worfcera on the first questftm, then rate all wmten on the seoond 
question, and so on. 

4. Practke and experience usually in»n>ve a work^^s sfcfit. However, one worker witfi six months* experienee 
may be a better worker than another with fix yeara* experience. Don*t rate one worker as poorer thm 
another merefy because of a lesser amotmt of ejqperienoe. 

5. Rate the workers according to the work they have done om a period of sema^ DooH 
ratejust ontiiebasisof one**||ood**di^,orone*^'*dayof somesb^inci^ Think in terms <tf 
each worker^a umal or typical perfomiance. 

6. Rate only the abiUtieaUmd on Aerating Aeftt. Do not let flKtois sudi aa eooperath«nesi, abBity to 
gat atoiTg wHh others, piomptnese and honesty infiuefu» your ratingi. Ahhoii^ theaa asptrta of a worker 
aie important, they are of no vahie ta this study aa a "^ardatidc** agakist fMA to con^m ^^tftuda 
test scoiea. 
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Comptny )t>b Title: 



How often do you lee tfitt woiket 
in t wotk lituaUon? 

□ AU the time. 

□ several timet* day. 
O Several timet a week. 
D Seldom. 



Kow lont have you wocked with thii woiket? 



G Under one month. 

□ One to tivo montht. 
□Three to five months. 

□ Six mootha or more. 



A. How much can thii worker get done? (Worker'a ability to make efficient uae of time and to woilc it h(|h apatd.) 
(If it it pottible to rate only the quantity of work which a peraon can do on this job u adequato or Inada^tiio. 
uae #2 to indicate **inad(Kittate" and to indicate "adequate.**) 

□ t.Canableofveiy tow wotk output. Can perfomt only at an untatitfactoiy paoe. 

□ 2. Ckpdrfe of tow work output. Can perform at a ilow pace. 

□ 3. Capable of fair work output. Can perform at an acceptable pace. 

□ 4. Capable of hi|h work mitput. Can perform at a faat peoe. 

□ 5. Capable of very high work output. Can perform at an tmutoaUy feat pace. 

B. How good it the quahty of work? (Worker't abiUty to do highfrade work which meett quality atandaids.) 

□ 1. Pierformance it inferior and ahnoit never meets minimum quaUty itandatdi. 

□ 2. Performance U utually acceptable but loraewhat infeiior in qMality. 

□ 3. Pierformance it acceptdile but omaOy not superior in quality. 

□ 4. Pierformance it utually tupetior in quahty. 

□ 5. Fterformance it abnott alw«yt of the highett cptality. 

C. Kow accurate ia the work? (Worker*i abiUty to avoid makinf mittdcet.) 

□ 1. Maket very many mittaket. Wotk needs eonitsnt checkin|. 

G 2. Maket frequent mittaket. Work needt more checkini than iadeiinble. 

G 3. Maket mittaket occationally. Wotk needt only noimal checktag. 

□ 4. Maket few mittaket. Work aCldom needa ciieckitt|. 

□ S. Rarely maket a mittake. Wotk abnott never needs checkin|. 
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D. How much does the worker know about the job? (Worker*^ underttanding of the priadpleii^ equipmeat* mtteriati 
and method! that have to do diiectly or indirectly with the work*) 

□ t.Hai very limited knowfe<%e. Doet not know enott|h to do the job ade<tutte|y. 

□ 2. Hat UtUe know{e<^. Knows enough to get by. 

□ 3. Hat moderate amount of knowledge. Knows enough to do fair work. 

□ 4. Has broad knowledge. Knows enough to do good work. 

□ S. Hu complete knowtei^. Knows the job thoroughly* 

£. How large i wriety of jdb duties can the worker perform efltdentty? (Woricer*s ability to handle aevend different 
operations.) 

□ 1. Cannot perform different operations aitopiitely. 

□ 2. Cm perform a limited number of different operations eflteient^. 

□ 3. Can perform leversl different operations with reasooaMe efBdency. 

□ «t» Can perform many different operations efficient^. 

D 5. Can perform an unusually large variety of differoit operations efficient^. 

F. C6niiderin| aD the factors already rated» and only these factors, how good is this worfcerT (Worfcer^s att^around 
id»ility to do the job.) 

Q t . Performance usually not Moeptau i^. 

G 2. Ftorformanoe lomewhat inferior. 

Q 3» A fairly profident worker. 

□ 4. f^rformance usually superior 
O S An unusually competent worker. 

Complete the fdlowing ONLY if the wodter is no longer on the job. 

C. What do you think is the reason this person left the j(4>? (h is not neoenuy to Aom the irffidd reason if you 
fbel tbtt there is another reason* as this fcmn wiO not be diown to anybody in the company.) 

D I . Fired because of inability to do die job. 

□ 2. Quit* and I feel that it was because of difficulty doteg the job. 

O 3. Fired or hdd off for reaions other than abflity to do the job O^^ > abs»iteeism« reductton in force). 

□ 4. Quit, and I feet the reasoik for quitting was not vdated to ibStty to do the job. 

□ S. Quit or was promoted or reanigned because tfie wodcer had teamed the job weQ and wanted to advance. 
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APPENDIX k 

S-266R7t» 

Drafter^ Civil (profess. & kin.) 005*28i 

JOB DUTIES 

Prepares working plans and drawings used In connection with design^ 
construction, alteration, maintenance and operation of highways^ 
streets, river and harbor Improvements* flood control, drainage 
and sewage disposal systems* lighting and water Installations, air- 
port runways and other civil engineering projects: 

♦Determines or ascertains scale to be used by analysis and compu- 
tation of specifications and data through consultations with en- 
gineer responsible for project or from specifications and data 
furnished by supervisor. 

Organizes and arranges data Into logical sequence for draft lng» 
Obtains and fastens on drafting table specified size and type of 
drawing paper, cloth or vellum. 

♦Draws and plots detailed graphic representations of data to scale 
In conformity with specifications, computed dimensions and spatial 
relationships using T-squares* straight edges* triangles, com- 
passes, scrlbers* curve templates and drafting pens and pencils. 

Delineates and identifies dimensions drawn with engineering sym- 
bols and mathematical data. Letters drawing as specified to 
Identify project and component parts using freehand and/or letter- 
ing nachlne. Checks completed work for accuracy and sutmlts draw- 
ing to supervisor. Performs related clerical work to file drawing:;* 
tabulate reports and data and Index survey field notes. 



♦These job duties were designated as critical job duties as they 
must be performed competently If the job Is to be performed In a 
satisfactory manner. Civil Drafters spend about 80% of their 
working hours performing these job duties. 



ERIC 



26 - BEST COPY AVAiLA^ti 



Drafter^ Structural (profess* & kin.) 0n5.!*81 

JOB DUTIES 

Prepares working plans and drawings used In connection with design 
and con<»truct Ion of bulldlngS/ Srldges^ Industrial facilities and 
other structural projects: 

♦DeterT^l nes or ascertains scale to be used by analysis and compu- 
tation of specifications and data through consultation vflth en- 
gineer responsible for project or from specifications and data 
furnished by supervisor. 

Organizes and arranges data Into lofilcal sequence for drafting. 
Obtains and fastens on drafting table specified size and type of 
drawing paper^ cloth or vellum. 

•Draws and plots detailed graphic representation of data to scale 
In conformity with specifications, computed dimensions and spatial 
relationships using T-squares# triangles^ straight edges^ com- 
passes, dividers, scrlbers and drafting pens and pencils. 

Delineates and Identifies dimensions drawn with engineering sym- 
bols and mathematical data. Letters drawing as specified to 
Identify project and component parts using freehand and/or letter- 
ing machine. 



♦These job duties were designated as critical job duties as they 
must be performed competently if the job is to be performed In a 
satisfactory manner. Structural Drafters spend about 80*^ of their 
working hours performing these job duties. 
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Drafter, Geologfca) (petrol, production) 010.281 

JOB DUTIES 

Prepares maps, cross sections and profiles to show geological form- 
ations/ strata and subsurface conditions. Drafts new base maps 
and alters existing maps to supply Informative data concerning 
geological formations, mineral right owners, locations of existing 
and abandoned oil and gas wellS/ and man*mdde structures and roads: 

♦Determines scale to be used by analysis of data, consultations 
with geologist or from specifications received from chief drafter. 

♦Draws and plots detailed f^raphlc representations of data to scale 
using T-squares, triangles, straight edges, compasses, dividers, 
scrlbers and drafting pens and pencils. 

Delineates and Identifies dimensions drawn with geological symbols 
and color shading* Letters drawing to Identify work. Checks com- 
pleted work for accuracy and submits drawing to. supervisor. Per- 
forms related clerical work to file drawings, tabulate reports and 
data and Index survey field notes. 



♦These job duties were designated as critical Job duties as they 
must be performed competently If the job Is to be performed In a 
satisfactory manner. Geological Drafters spend about 80| of their 
working hours performing these job duties. 
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Drafter, Mechanical (profess. & kin.) 007. 28X 

JOB DUTIES 

Prepares working plans and drawings of machinery and mechanical 
devices to scale according to specified dimensions and/or rough or 
detailed notes for engineering or manufacturing purposes: 

♦Determine scale to be used from specifications and data furnished 
by supervisor. 

♦Draws and plots detailed multiple view assembly and subassembly 
drawings as required for repairing and manufacturing of mechanisms 
using triangles, straight edges, compasses, templates, drafting 
pens and pencils and mechanical Inking pens. 

Delineates and Identifies dimensions and tolerances, fasteners, 
joining requirements and other engineering data. Letters drawing 
to Identify work. Prepares stockllst of Items required for assem- 
bly and Indicates this on drawing. Checks completed work for 
accuracy and submits drawing to * Jper visor. Performs related 
clerical work. 



♦These job duties were designated as critical job duties as they 
must be performed competently If the job Is to be performed In a 
satisfactory manner. Mechanical Drafters spend about 80^5 of their 
working hours performing these job duties. 
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